EGU The influence of canopy structural traits on the
understorey air temperature of tropical forests in Borneo
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Background Microclimate temperature vs TLS structural
- Selective logging is responsible for 51% of forest disturbances in Asia and Latin America (Hosonuma et al., 2012). t ra its
- Accounting for around 12% of total CO, emissions from forest disturbances in tropical countries (Pearson et al., 2017).
- This directly impacts the forest microclimate and temperature under the canopy, which greatly influences forest functioning. (A) SB) . T IR s Fgiure 2: The
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- Increased temperature variability inside forests can also raise the risk of species migration (Zellweger et al., ). 5 he & 00 e L i 1 . " derivedfromTLS on
= 2. 26- 26- 0---g----&-F-2-§-2------=-| -¢ - ¢ - 9the maximum
o e O L R N RN Y L | | el e RN - | microclimate
Resea rCh q uesnon 055 0.60 C0R65 0.70  0.75 5.0 Elzl.la 10.0 1.0 15 . 2.0 PR . ‘*Iilf*l:?*': ________ ' _____'temperature (A).The
£ TR r00 =t ROt i, Jfelation betiieen the
- What trait derived from Terrestrial Laser Scanning (TLS) data is most closely related to microclimate temperature in tropical B y £ % % 2 < SRg SR Loy TR TES. S ;ﬁirftsrﬂgpuiaﬁfa?tz
=Y e _ T | e i ' e
forests affected by selective logging? 8 o7/ 27 271 = 3 ____________ ‘+ and the (B). An
- Does the amount of material allocated over the vertical profile in the canopy have different effects on microclimate " .. S L N R - example of how
tembperature? 4 6 8 10 15 20 25 30 35 40 10 15 20 25 30 W e e o U LJELiierE: forest structure and
p PAI PAI 0-5 PAI 5-10 4 5 E E 5 E E E E E E i E E 5 SEIECﬁVE IOgg'”g
VT R2< 0.0 ©1R?<0.01 21 R?=0.14 6o 44w o ovoa b 0 o affect microclimate
ata Et O S o v | ol 8 .. N, gL | temperature.
45 Heavily Logged (B) . \ =ik > N — 6 -------- L
b (C) o - Microclimate temperatures data were — b v | = : : N
.y collected every 15 minutes throughout the - AP & X Tary ¥ Ol ST | ' ' T
Malaysia /@ OBegawan @D year of 2019. R <1 P 01 p2_g3g
W S B Y ¥ ~ g4 cond " 294  cond. 294 = cond. "
Indonesia ; — : ‘il ‘ A» %28- 28 == 28 -
" v 5 ‘-d W&l _ Over 280 TLS measurements were collected in £ 2 \ g i \
45 eavl ogge - 1l 1
7 November 2019. - A o
000 025 050 075 100 0.0 0.2 0.4 Qi 10 0.2 0.4 0.6
PAIl 25-30 PAIl 30-35 PAI 35-40
- A voxel approach was used to estimate 07 22010 < F r— <} v —
vertical structural traits from TLS data. P e ol Ty
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(FHD), Plant Area Index (PAI), PAl'in 5 m RH50 RHO5 RHO8
layers, Rlelahve Heigt at 50, 95 and 98 - PAI 25-30 showed the strongest relation with the microclimate
percentile.

temperature.

- Mixed-effects regression was used to evaluate
the relationship between structural traits and
microclimate temperature.

- The lower layers of the canopy have a positive relation with the
microclimate temperature
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Figure 1: The study area location in relation to Malaysia Borneo Island (A). The location
of the field plots, TLS and microclimate data (B). The vertical slice (20 m x 5 m) of each

plot from the TLS cloud point.

- Not only the forest stand, but also the upper canopy layers have a greater influence on cooling the microclimate temperature.
- Traits in the middle canopy showed a stronger relationship in explaining the variability of microclimate temperature.
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